We describe a new species of egg parasitoid, Oobius primorskyensis Yao & Duan n. sp., collected from the emerald ash borer Agrilus planipennis Fairmaire (Coleoptera: Buprestidae) near Vladivostok, Russia. Morphological and molecular analyses indicate that this taxon is sufficiently distinct from Oobius agrili Zhang & Huang 2005 to merit species status. Furthermore, DNA sequence divergence between O. primorskyensis and specimens in culture of Chinese origin suggest that O. primorskyensis is molecularly distinct from Oobius previously imported into the United Stated and released as biological control agents of emerald ash borer. Laboratory observations showed that O. primorskyensis also differs from O. agrili in diapause pattern. When reared with A. planipennis eggs at 25 6 1.5 C, 65 6 10% relative humidity, and a photoperiod of 16:8 (L:D) h, nearly 100% of O. primorskyensis diapaused at the second and third generations after their parents had diapaused, whereas a majority (60-96%) of O. agrili did not diapauses for 11 sequential generations. Diagnosis of the species with respect to O. agrili is provided. The new species is a natural enemy of A. planipennis in its native range and may be considered for introduction against A. planipennis in North America.
The genus Oobius was established by Trjapitzin (1963) based on the type species Tindarichus rudnevi, originally described by Nowicki (1928) . This genus belongs to the subfamily Encyrtinae, tribe Discodini, subtribe Oobiina (Trjapitzin 1963) . Trjapitzin and Volkovitsh (2011) reviewed the species of Oobius, which then included six species from the Palearctic region described in Guerrieri et al. (1989) , Mercet (1921) , Nowicki (1928) , Myartseva (1979) , Trjapitzin (1963) , and Zhang et al. (2005) , as well as three from the afrotropical region (Annecke 1967) . However, Noyes (2010) described 20 new species from Costa Rica and also added 12 new combinations as a result of synonymizing the former genera Avetianella Trjapitzin and Szelenyiola Trjapitzin under Oobius. More recently, two additional Oobius species from the Nearctic region were described by Triapitsyn et al. (2015) .
The species of Oobius may be divided into two groups using differences in the mandibular teeth of adults (Annecke 1967) : one group has subequal teeth and the other has the mandible with a large tooth separated from two smaller teeth by a deep notch. The former group represents the majority of species, including the type species of the genus, O. rudnevi (Nowicki) , whereas the latter includes only three species: O. zahaikevitshi Trjapitzin For the species of Oobius whose hosts are known, most are primary parasitoids of the eggs of wood-boring beetles in the families Buprestidae and Cerambycidae (Coleoptera) ( Table 1 ). However, one species, O. striatus, is reported as an egg parasitoid of the robber fly Hyperechia marshalli Austen (Diptera: Asilidae) in Africa (Annecke 1967) . Among the species that parasitize beetle eggs, O. agrili is an important natural enemy of the emerald ash borer, Agrilus planipennis Fairmaire (Coleoptera: Buprestidae), in its native country, China. It was originally described in Zhang et al. (2005) based on adults of both sexes from parasitized A. planipennis eggs collected in Changchun, Jilin Province, and free-flying females from Beijing, China. Oobius agrili was introduced into the United States for biological control of the invasive A. planipennis starting in 2007, and has since been successfully established in several locations following field releases during 2007-2010 (Duan et al. 2012 , Abell et al. 2014 .
In the course of our recent exploration for emerald ash borer parasitoids in the Russian Far East region, we discovered several Oobius wasps that emerged from parasitized A. planipennis eggs. A colony was established from this material in the quarantine laboratory of the United States Department of Agriculture, Agricultural Research Service -Beneficial Insects Introduction Research Unit (USDA ARS BIIRU, Newark, DE). This parasitoid is described here as Oobius primorskyensis Yao & Duan. It is very similar to O. agrili morphologically, and might not be 100% diagnosable from O. agrili based on morphology alone. However, O. primorskyensis has an obligatory diapause in the second to third generations after overwintering (or chilling at 2-12 C), which is different from the nonobligatory diapause seen in O. agrili populations from China , where most individuals can be induced to diapause under short (L:D 16:8 h) photoperiod (J.J.D. unpublished data). We have sequenced and assembled the genomes of the populations from China and Russia. We analyzed these genomes for putative genes, compared gene sequences between O. agrili and O. primorskyensis, and found large amounts of sequence divergence.
Here, we present morphological data to distinguish O. primorskyensis from O. agrili (sensu Zhang et al. 2005) and DNA sequence information to differentiate O. primorskyensis from Oobius populations currently in culture at the USDA-ARS Beneficial Insects Research Unit, Newark, DE. In addition, we present the general biology and diapause of the new species relative to O. agrili.
Materials and Methods

Sample Collection and Rearing
Parasitized A. planipennis eggs (dark in color) were collected on 21 September, 2010 from infested green ash (Fraxinus pennsylvanica Marsh) near Vladivostok in the Primorsky Krai and hand-carried to the USDA ARS BIIRU quarantine laboratory within seven days by J.J.D. under the USDA APHIS PPQ permit (#P526P-10-01043). Upon arrival at the BIIRU quarantine laboratory, all the eggs were placed in 1.5-ml microcentrifuge tubes and stored at 1.7 C (Raetone Refrigerator Supreme, Whitakers, NC) for $6 mo to break parasitoid diapause. The eggs were then incubated for adult parasitoid emergence in a growth chamber (AR-66L2, Percival Scientific Inc., Perry, IA) at 25 6 1 C, 65 6 10% relative humidity (RH), and a photoperiod of 16:8 (L:D) h. Newly emerged adults were then exposed to eggs of A. planipennis freshly laid on coffee filter paper according to the method described in Duan et al. (2014) . Only female progeny were produced, indicating that these parasitoids reproduce parthenogenetically.
Taxonomic Studies
Specimens used for the species description and identification were killed in 100% ethanol, and most were dried in hexamethyldisilazane (Zhang et al. 2005) Agrilus planipensis Fairmaire China Oobius ambigus (Zhang and Huang 2004) Batocera horsfieldi (Hope) China Oobius anomalus (Guerrieri et al. 1989) Found on branches of Quercus pubescens Italy Oobius batocerae (Ferrière 1936) Batocera rubus (L.) Malaysia Oobius buprestidis (Gordh and Trjapitzin 1981) Bupretus aurulenta L. USA Oobius capnodiobius Capnodis tenebrionis L. Armenia Oobius coombsi (Schmidt and Noyes 2003) Agrianome spinicollis (MacLeay) Australia Oobius depressus (Girault1916)
Megacyllene robiniae (Forst) USA Oobius dahlsteni (Trjapitzin 1971) Pinus lambertina Douglas USA Oobius funestus (Annecke 1967) Agrilus gloriosulus Péringuey South Africa Oobius longoi (Siscaro 1992) Phoracantha recurva Newma Australia P.semipunctata (Fabricius) Coptocercus aberrans Newman Epithora dorsalis MacLeay Oobius minusculus (Triapitsyn et al. 2015) Agrilus subcinctus Gory, A. egenus Gory USA Oobius pinicola (Mercet 1921) Found on Pinus halepensis Spain Oobius prospheris (Ferrière 1947) Prospheres aurantiopictus (Laporte & Gory) Australia Oobius rudnevi (Nowicki 1928) Cerambyx cerdo L. Georgia, Abkhazia, Ukraine Oobius striatus (Annecke 1967) Hyperechia marshalli Austen Zimbabwe Oobius taybekovi (Myartseva 1979) Sphenopter alaticeps B.Jakovlev. Kazakhstan Oobius whiteorum (Triapitsyn et al. 2015) Agrilus anxius Gory USA Oobius xystrocerae (Zhang et al. 2005) Xystrocera globosa (Olivier) China Oobius zahaikevitshi (Trjapitzin 1963) Agrilus (Heraty and Hawks 1998) and card-mounted. Selected specimens were slide-mounted in Canada balsam for detailed examination following methods described in Platner et al. (1999) . Slide-mounted specimens were imaged using a Zeiss Axioskop 2 plus a Leica DMRB using Nomarski differential interference contrast optics. Color images were obtained using the EntoVision Imaging Suite, which includes a firewire JVC KY-75 3CCD digital camera. Image data were fed to a desktop computer where ARCHIMED 5.6.0 (Microvision Instruments, France) was used to capture a fixed number of focal planes (based on magnification); the resulting focal planes were merged into a single, in-focus composite image using Zerenestacker v.1.04 (Zerene Systems, LLC). Specimens used for scanning electron microscope (SEM) images were first dried with Leica EM CPD 300 critical point dryer (Leica Microsystems, Germany) and affixed to aluminum SEM stubs with double-sided adhesive tabs. Stub-mounted specimens were sputter-coated using Leica EM SCD 050 coater with gold particles from all angles to ensure complete coverage. SEM images were then taken and captured with a FEI Quanta 450 desktop unit (FEI Company, USA). Morphological terms used in the species description follow Bou cek (1988), Gibson (1997) , and Heraty et al. 2013 . Additional abbreviations used: F1 . . . n for funicular segments, C1-3 for claval segments, and MPS for multiporous plate sensilla. The holotype and all paratype specimens are deposited in National Museum of Natural History, Washington, District Columbia, USA.
We examined multiple characters traditionally used to identify the species of Oobius (Trjapitzin 1963 (Trjapitzin , 1971 (Trjapitzin , 2001 Annecke 1967; Zhang et al. 2005; Noyes 2010 ) and compared the new species with O. agrili based on these characters. A total of 17 O. primorskyensis were examined for the description. Measurements were taken from nine slide-mounted O. primorskyensis and compared with eight slide-mounted O. agrili. The card-mounted O. agrili holotype was also examined and determined to be a morphological match with specimens of Chinese origin currently in culture in the United States. Measurements were made from images using ImageJ (Rasband 1997 (Rasband -2015 . Only structures deemed to have been mounted relatively flat were measured, so not all measurements were taken for every specimen. Measurements are explained in detail in Fig. 1 .
Assembly and Analysis of Genomes
Oobius primorskyensis from the Russian Far East (near Vladivostok) and O. agrili from China (Liaoning Province) were reared using freshly laid eggs of A. planipennis on coffee filter paper at the BIIRU quarantine laboratories (USDA-ARS, Newark, DE) for 3-10 generations before DNA was extracted. For each species, 30-50 adult parasitoids were killed in molecular grade ethanol, their DNA extracted with the Qiagen DNeasy Blood and Tissue Kit (Qiagen, Valencia, CA), then quantified with the Quant-iT PicoGreen dsDNA Kit (Invitrogen, Grand Island, NY). DNA from each species was used to make genomic libraries with the standard Illumina TruSeq DNA Sample Preparation Kit for paired-end libraries. The libraries were sequenced as 150-nucleotide, paired-end, reads on an Illumina HiSeq 2500 at the Delaware Biotechnology Institute, Newark, DE, which produced 109 million reads that included 16 gigabases of DNA sequence for each species.
We quality trimmed and assembled the reads from these libraries using the CLCBio Genome Workbench version 5.0 (http://www. clcbio.com). To assess assembly quality, we used several methods: 1) analyzed for 248 highly conserved genes in the core eukaryotic gene-mapping approach (CEGMA; Parra et al. 2007 ); 2) analyzed for genes using AUGUSTUS (Stanke and Morgenstern 2005); and 3) compared the amino acid sequences from these genes to proteins in the RefSeq database (ncbi.nlm.nih.gov) using BLASTP with E ¼ 0.001 (Altschul et al. 1990) . We also searched for information about gene functions using Blast2GO (Conesa et al. 2005) . To find differences between O. agrili and O. primorskyensis, we mapped the Illumina reads from each species to the coding sequences for the genes identified by AUGUSTUS, and then searched for sequence differences, including single nucleotide polymorphisms (SNPs) and insertions/deletions (indels), in these genes between species using the CLCBio Genome Workbench. Raw sequence data are archived in the NCBI Sequence Read Archive (www.ncbi.nlm.nih. gov/sra).
Comparison of Diapause Patterns
We observed diapause in three sequential generations of O. primorskyensis from the Russian Far East and 11 sequential generations of O. agrili from Liaoning Province of China. Both populations were reared on A. planipennis eggs at 25 6 1 C, 65 6 10% RH, and a photoperiod of 16:8 (L:D) h in plant growth chambers (AR-66L2, Percival Scientific, Perry, Iowa). The zeroth generation of wasps of both species came from mature larvae that had diapaused in host eggs and were subsequently kept at 2-12 C for 3-6 mo. For each species, groups of one to five wasps (within 48 h of emergence) were placed in ventilated clear plastic tubes (12 cm long by 1 cm in diameter, Tri-State Plastics, Latonia, KY), with 20-60 A. planipennis eggs freshly laid on coffee filter paper. Honey was streaked on the inside wall of each exposure vial to provide food for the adult wasps.
Five to seven days after exposure to wasps, host eggs were removed from the exposure vials and placed in new vials and incubated under the same conditions (and in the same chamber) used for parasitoid emergence. Throughout the incubation period, newly emerged wasps were collected daily and used to produce subsequent generations. About 4 wk after the last wasp emerged, host eggs were dissected and examined for wasp maturation (presence of adult exit holes or adult wasps) or diapause (presence of mature wasp larvae). The observations were replicated 5-10 times for each generation of O. primorskyensis and O. agrili. For each generation, proportion of parasitoid progeny diapausing relative to all the parasitoid progeny were compared between O. agrili and O. primorskyensis using likelihood ratio Chi-square tests (SAS Institute 2016). Each individual Chi-square test was conducted with the type I error rate corrected with the Bonferroni method.
Nomenclature
This paper and the nomenclatural act it contains have been registered in Zoobank (www.zoobank.com), the official register of the International Commission on Zoological Nomenclature. The LSID (Life Science Identifier) number of the publication is: urn:lsid: zoobank.org:pub:3D4CB7CB-D4DA-4BB0-9407-B0F4398AF90A
Results
Taxonomy
Oobius primorskyensis Yao & Duan, n.sp. Color. Body dark brown with blue-green metallic sheen (Fig. 8 ). Eyes and ocelli reddish brown. Mandible light brown but distal two teeth black apically (Fig. 13 ). Antenna dark brown except F6 yellowish brown; clava, pedicel, and apex of scape light brown, MPS pale yellow (Figs 8, 10, 11) . Pronotum, mesonotum, and axilla very dark brown with blue-green metallic sheen, scutellum dark brown with copper red metallic sheen (Fig. 14) . Fore coxa and femur dark brown with blue-green metallic sheen, except fore coxa distally, medially and laterally brown; fore femur brownish yellow apically; mid coxa as fore coxa but lacking brown; tibia dark brown in basal half, remainder light yellow; basitarsomeres whitish yellow, the second and third tarsomeres yellow, the distal tarsomere brown; hind leg dark brown except tibia which has base and apex light brown, and tarsomeres light brown (Figs 8, 10, 21) . Wings hyaline except venation brown, stigma brownish yellow (Figs 16, 17) . Mt 1 pale yellow anteriorly and posteriorly, and dark brown medially (Fig. 14) . Projection of the ovipositor sheath dark brown (Figs 8, 10 ).
Head. (Figs 12, 13 ). Frontovertex with coarsely irregular, reticulate sculpture and large setiferous punctations, its width at anterior ocellus about one half that of the head. Ocelli form obtuse triangle, posterior ocellus separated by less than half its diameter from inner eye margin. Eye sparsely setose. Torulus oblong, longer than broad, separated by slightly greater than largest torular diameter; scrobal depression shaped like an inverted-V, extending $0.3Â eye height; frons rugulose. Malar space about 0.32-0.44Â eye height. Antenna (Fig. 11 ) about 1.9Â longer than width of head; scape not reaching anterior ocellus, subcylindrical, broadest medially, 4.73-5.60Â as long as maximum breadth; pedicel as long as the first three funicle segments together, about 2.22-2.40Â as long as broad; F1 nearly quadrate, 0.79-1.05Â as long as broad. F2-F5 distinctly transverse with the following length width ratios: F2 0.55-0.76Â, F3 0.60-0.78Â, F4 0.56-0.77Â, F5 0.53-0.82Â. F6 quadrate or slightly longer than broad, 1.11-1.24Â as long as broad and with 2 or rarely 3 MPS. Clava 3-segmented, 3.05-3.74Â as long as broad, strongly obliquely truncate, truncation about half the length of clava; claval segments with variable numbers of MPS: C1 with 2-4 (usually 4), C2 with 3-4, and C3 with 3-5 (usually 4). Mandible (Fig. 13 ) tridentate, with basal tooth shorter than apical two teeth. Maxillary palp 3-segmented, and labial palp 1-segmented.
Mesosoma. (Figs 9, 14, 15 ). Pronotum short, with several lines of setae; posterior margin with medial incision and a line of the longer bristles. Mesoscutum 0.49-0.62Â as long as broad with imbricate sculpture and 39-49 scattered setae, posterior margin with corner sharply angled; notauli absent; axilla (Figs 14, 15 ) slightly advanced with 2 or 3 setae, usually with two setae laterally and a single seta medially; axillae meeting or nearly meeting medially, but often covered medially by posterior projection of the midlobe of the mesoscutum, making them appear well separated; scutellar disc about as long as mesoscutum, 0.73-0.82 Âas long as broad, finely lineolate, with 7-10 setae (usually 8 or 9), longest pair of setae located posteriorly. Fore wing (Figs. 16, 18) 2.43-2.52Â as long as broad, marginal vein 0.94-1.23Â as long as postmarginal vein and 1.06-1.93Â as long as stigma vein; linea calva closed posteriorly by several setae; filum spinosum present but indistinct, represented by 2 or 3 stout setae on the anterodistal edge of the linea calva. Hind wing (Fig. 17) 3.82-4.08Â as long as broad. All legs with tarsi four-segmented ; mid tibial spur (Fig. 20) 0.8Â length of basitarsus. Mesopleuron with shallow imbricate to reticulate sculpture (Fig. 9 ).
Metasoma. (Figs. 14, 21, 22 ). Oval acuminate in form, strigose, excluding ovipositor 1.2Â as long as mesosoma; cerci originate about half way from apex of metasoma. Hypopygium reaching or slightly exceeding apex of metasoma. First and second metasomal tergites with medial longitudinal hyaline line, appearing medially divided in dorsal view (Fig. 14) . Ovipositor (Fig. 22) 1.01-1.09Â as long as mesotibia and 2.39-2.65Â as long as outer plate of the ovipositor; ovipositor sheath exserted 0.3Â metasomal length beyond apex of metasoma, apical half symmetrically lined with pairs of seta.
Diagnosis
Oobius primorskyensis is very similar to O. agrili, and it may not always be possible to distinguish the two species on the basis of morphology alone. The two species differ primarily in the length to width ratios of F1 and F6. In O. primorskyensis, F1 is quadrate or nearly quadrate, ranging from 0.79-1.05Â as long as broad. In O. agrili, F1 is always distinctly transverse, 0.72-0.80Â as long as broad. Similarly, in O. primorskyensis, F6 is always distinctly longer than broad (1.11-1.24Â as long as broad in slide-mounted material; much more distinctly longer than broad in fresh or HMDS specimens; see Fig. 11b ). In O. agrili, F6 is 1.03-1.09Â longer than broad, appearing quadrate in fresh or slide-mounted material.
Oobius primorskyensis generally has a broader hind wing (3.82-4.08Â as long as broad) than O. agrili (3.70-3.90Â as long as broad), though, as with F1, there is overlap in the ranges of variation for the two species.
Male Unknown
Type material. Holotype 1F#. Russia: Primorsky Krai: Borisenko Str., Vladivostok, 43 05'49" N, 131 57'37" E, 22-25.vii.2011 
Distribution
Russia: Primorsky Krai.
Etymology
The subspecific epithet is derived from the name of the region (Primorsky krai, Russia) where the species was collected.
Biology
It is a solitary egg parasitoid of A. planipennis and reproduces through thelytokous parthenogenesis.
Remarks
The orginal description of O. agrili states that the ovipositor is 2.2Â as long as the gonostylus, which is perplexing given that the gonostylus is a small sclerite on the paramere of the male genitalia. Based on the reported measurement of Zhang et al. 2005 , we believe the authors were most likely comparing the length of the ovipositor (i.e. articulated dorsal and ventral valves) with the length of the outer plate of the ovipositor, which is a distinctive lateral structure that is slightly less than half the length of the ovipositor. 
Gene Sequence Divergence Between O. primorskyensis and O. agrili
Genome Assemblies
The assembly of the genome of O. primorskyensis was 378 megabases long compared to 491 megabases for O. agrili. Quality trimming reduced read lengths to 149 nucleotides in fragments 240-690 nucleotides long, according to assembly statistics, providing 33-fold to 43-fold genome coverage for O. agrili and O. primorskyensis, respectively. These draft assemblies were rather fragmented with 155,000 contigs (!1,000 nt), N 50 ¼ 2 kilobases, and N max ¼ 55 kilobases in that for O. agrili and 110,000 contigs (!1,000 nt), N 50 ¼ 3 kilobases, and N max ¼ 55 kilobases in O. primorskyensis. Nonetheless, the assemblies captured 83 percent (O. agrili) and 95 percent (O. primorskyensis) of the 248 highly conserved genes in the core eukaryotic gene-mapping approach (CEGMA; Parra et al. 2007 ). Furthermore, using AUGUSTUS (Stanke and Morgenstern 2005) , we found 38,993 putative genes in O. agrili and 33,769 in O. primorskyensis. Among these genes, 83 percent and 82 percent, respectively, had matches in the RefSeq database (ncbi.nlm.nih.gov) using BLASTP (Altschul et al. 1990 ) and 45 percent had functional information in Blast2GO (Conesa et al. 2005) .
Gene Sequence Divergence
Based on mapping read sequences from one species to genes of the other species, 89 percent of the genes in O. primorskyensis had homologs in O. agrili, and 94 percent of the genes in O. agrili had homologs in O. primorskyensis. When reads from O. primorskyensis were mapped to genes of O. agrili, there were over 2 million sequence variants, including 169 long (!20 nucleotides) insertions and deletions and over 1 million single nucleotide polymorphisms. When reads from O. primorskyensis were mapped to genes of O. agrili, there were over 3 million sequence variants, including 221 long (!20 nucleotides) insertions and deletions and over 1 million single nucleotide polymorphisms. This sequence variation provides ample markers for distinguishing these two species.
Comparison of Diapause Patterns
About 15% of first-generation O. primorskyensis diapaused, whereas 3% of first-generation O. agrili diapaused ( Fig. 11 ; 
Discussion
Oobius primorskyensis is morphologically very similar to O. agrili, and the two species together constitute a cryptic species complex. Oobius primorskyensis clearly inhabits a distinct geographic range (not currently known to overlap with O. agrili), but it is not clear that individual specimens are always distinguishable from O. agrili on the basis of morphology alone. However, the unique diapause pattern associated with O. primorskyensis, and the large amount of genetic differentiation between the two populations generates a need to refer to them as separate biological entities. Furthermore, the fact that O. primorskyensis is exclusively parthenogenic precludes the possibility of gene flow between the new taxa and O. agrili. The need to taxonomically differentiate the two taxa is all the more urgent given that O. primorskyensis is currently in culture in the United States and undergoing evaluation for use in biological control of the emerald ash borer.
Oobius was originally characterized as having three-segmented maxillary palps and one-segmented labial palps, whereas Avetianella had four-segmented maxillary palps and threesegmented labial palps (Trjapitzin 1977) . However, the palp formula in Oobius is variable among species that were described later. For example, O. taybekovi Myartseva & Trjapitzin from Kazakhstan has four-segmented maxillary palps (Myartseva 1979) . Largely because of the incorporation of Avetianella and Szelenyiola (Noyes 2010) , Oobius has become taxonomically challenging. Intraand interspecific variation in morphological characteristics in Oobius requires additional study, particularly with the help of new molecular tools such as NGS used in our study. Gene sequence divergence between O. agrili and O. primorskyensis is large (1-2 million single nucleotide polymorphisms), allowing them to be distinguished with molecular data. However, further studies are needed to delineate the phylogenic relationships among species of Oobius.
The genus Oobius was poorly known until recently when O. agrili was described from China. There were only nine recorded species before 2010, but 43 species are now placed in the genus (Triapitsyn et al. 2015 , Noyes 2015 . Among those species, O. agrili and O. longoi are well known as important natural enemies of serious coleopteran pests and have been used in biological control introductions (Hanks et al. 1996 , Paine and Millar 2002 , Liu et al. 2007 , Duan et al. 2012 , Abell et al. 2014 . Oobius primorskyensis may ultimately be introduced into North America for biological control of the invasive A. planipennis.
Like O. agrili, O. primorskyensis is a solitary egg parasitoid that reproduces through thelytokous parthenogenesis. Field collection data show that O. primorskyensis occurs further north than O. agrili, which is found primarily in North to Northeast China, including Jilin and Liaoning provinces and the Beijing area (Wang et al. 2015) . Oobius primorskyensis has a diapause that is very different from that of O. agrili. Following 3-6 mo of chilling at 2 to 12 C, the diapaused wasps of both Oobius primorskyensis and O. agrili produced a majority of nondiapause progeny. However, in the next generation 95% O. primorskyensis diapaused, and in the following generation nearly 100% diapaused. In contrast, a majority (60-96%) of O. agrili did not diapause after their parents had diapaused. The drastic difference in diapause between O. primorskyensis and O. agrili may reflect a difference in temporal riskspreading between the two species in their native ranges (the Russian Far East versus Northeast China), and may have important implications for their establishment and efficacy in biological control of A. planipennis in North America. Further investigations of their risk-spreading strategies in their native ranges and North America would be worthwhile for development of an effective biological control program against A. planipennis.
